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© An electronic identification system comprising a 
transmitter and receiver unit for generating an elec- 
tromagnetic field modulated with information to be 
transferred to a label. The label comprises at least 
one resonance circuit for receiving and further pro- 
cessing the information and further comprises con- 
trol means for temporarily enlarging the bandwidth of 
the resonance circuit for correspondingly enlarging 
the information flow between the transmitter and 
receiver unit and the label. The label further com- 
prises a limiter circuit, comprising the control means, 
with which a voltage generated by the resonance 
circuit is limited to a predetermined maximum value. 




FIG. 3 
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This invention relates to an electronic iden- 
tification system comprising a transmitter and re- 
ceiver unit for generating an electromagnetic field 
modulated with information to be transferred to a 
label and at least one label, comprising a reso- s 
nance circuit, for receiving and further processing 
the information, the label further comprising control 
means for temporarily enlarging the bandwidth of 
the resonance circuit for correspondingly enlarging 
the information flow between the transmitter and ic 
receiver unit and the label. The term label is under- 
stood to include responders and vice versa. 

Such a system is disclosed in European patent 
application 0,297,688. To enable fast communica- 
tion, two switchable work modes are defined. In a 15 
first mode use is made of a tuned resonance circuit 
with a relatively small bandwidth to transmit in- 
formation over a relatively great distance and with 
a relatively low steed from the transmitter and 
receiver unit to the label or responder and vice 20 
versa. In a second mode use is made of a reso- 
nance circuit with a relatively large bandwidth to 
transmit information over a relatively small distance 
and with a relatively high speed from the transmit- 
ter and receiver unit to the label and vice versa. 25 
Because the bandwidth is enlarged, the amount of 
information that can be transmitted per unit time 
can also be enlarged. On the other hand, the 
reception sensitivity of the label diminishes as a 
result of the greater bandwidth, so that communica- 30 
tion over a relatively great distance proves to be 
impossible. 

These labels typically draw their energy from 
the electromagnetic field and use this energy to 
drive other electronic circuits of the label. These 35 
circuits typically comprise simple microprocessors 
(ICs) and a memory, cooperating therewith, for 
storing and further processing information and for 
generating information to be transmitted to the 
transmitter and receiver unit. 40 

An important application of wireless electronic 
identification labels is the use of these labels as 
public transportation cards. For this application the 
label must have the dimensions of a credit card, as 
standardized in international standard ISO 7816. To 45 
also render the labels suitable for use in the listing 
infrastructure, a contact interface according to the 
above standard is of great importance. This com- 
bination of contact and wireless label is the subject 
of applicant's Dutch patent application 9101608. 50 
The wireless interface must be designed in such a 
manner that the contents of a label can be read at 
a great distance. Writing in a label should only be 
possible at a short distance because the user of 
such a wireless card must bring the card delib- 55 
erately into a specific small zone to realize a trans- 
action. The processing speed of the electronic 
identification system (transmitter and receiver unit 



and label) must be so high that, given a normal 
displacement of the card through the programming 
zone, a transaction can be realized. Especially in 
connection with the required protection against 
abuse, it is necessary to transmit many data from 
and to the labels. A fast communication link be- 
tween label and transmitter and receiver unit is 
then necessary. To enable fast communication, in 
programmable identification labels such as dis- 
closed, for instance, in applicant's European patent 
0,287,175, the receiving coil of the label is not 
tuned but kept wide-banded. This means that the 
maximum distance between the label and the 
transmitter and receiver unit that can be bridged is 
very small. In fact, through the resonant rise of a 
resonance system, appreciably greater distances 
are attainable. Through this resonant rise, the ban- 
dwidth becomes small and the maximum commu- 
nication speed between the label and the transmit- 
ter and receiver unit is limited. 

In the prior art for programmable identification 
labels, particularly the design of the labels has 
been kept simple because a complex circuit is 
difficult to accommodate in a miniature label. More- 
over, the power consumption of a complex receiv- 
ing circuit in the label would entail is highly disad- 
vantageous for the maximum working distance be- 
tween the label and the transmitter and receiver 
unit. To keep the circuit simple, Mikron uses pulse- 
pause modulation in its label according to Eu- 
ropean patent application 0,473,569. 

A highly comparable method is used in the IC 
of type number e5570 of Eurosil Electronic GmbH. 

In the programmable identification tag (PIT) IC 
which is marketed by Philips under type number 
PCF7930, pulse-position modulation is used to 
transmit information to the label. To recover from 
the signal on a single receiving coil both the clock 
signal and data, some requirements are imposed 
on the signal levels. On the one hand, the am- 
plitude must be sufficiently large to reconstruct the 
clock signals in simple manner and without power- 
consuming amplification, even at the lowest level of 
the modulated circuit voltage, and on the other 
hand the lowest level must be sufficiently low to 
render the difference with the highest level de- 
codable in simple manner. In the case of pulse- 
position and pulse-duration modulation, too, in the 
label a reference level must be passed to enable 
the pulse to be determined. This reference level is 
mostly set as a fixed value. The large variation in 
the distance between the label and the transmitter 
and receiver unit makes for bite large variation in 
the field strength at the location of the label. 

Fig. 1 shows a curve which represents, for a 
round transmitting antenna coil of a diameter of 20 
cm, the field strength as a function of the distance 
between the label and an axis of a transmitting coil 
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of the transmitter and receiver unit. The upper 
curve shows the variation in the field strength for 
an antenna transmitted signal of 120 mA/m and the 
lower curve shows the variation in the field strength 
for an antenna transmitted signal of 70 mA/m. This 
shows that in the case of a normally occurring 
operating distance of identification labels, a field 
strength variation of some orders of magnitude is 
quite possible. The alternating voltage induced in 
the coil may therefore fluctuate enormously. With 
modern very fine IC technology, the maximum volt- 
age that can be processed without the occurrence 
of damage to the chip is limited to a low value of 
some volts. This means that measures have to be 
taken to protect the IC against this voltage which is 
too high for the IC. 

Furthermore, a problem presents itself in that 
the receiver of a label which is located in the near 
field of a field radiated by the transmitter and 
receiver unit and modulated with information is 
saturated and, as a result, is unable to reconstruct 
the information through demodulation of the re- 
ceived transmitted signal. If a label is located on 
the axis of the transmitting antenna of the transmit- 
ter and receiver device, the strength of the re- 
ceived signal is inversely proportional to the third 
power of the distance between transmitting antenna 
and label and can thus vary strongly, as shown in 
Fig. 1. At a somewhat greater distance a disadvan- 
tage then presents itself in that - even when the 
bandwidth of the label is relatively small - errors 
occur as a result of a poor signal to noise ratio 
when recovering the information through demodula- 
tion. 

The object of the invention is to provide a 
solution to all of these disadvantages and has as a 
characteristic feature that the label comprises a 
limiter circuit, comprising the control means, with 
which a voltage generated by the resonance circuit 
is limited to a predetermined maximum value. 

Because the limiter circuit both limits the above 
voltage and, in a corresponding manner, controls 
the bandwidth of the resonance circuit, on the one 
hand the above electronic circuits of the labels 
cannot be damaged and on the other a proper 
demodulation can be carried out both in the case 
of very strong fields and in the case of very weak 
fields and, moreover, in the case of strong fields a 
very fast communication can be realized. Accord- 
ing to the invention, these advantages are realized 
in combination. 

More particularly, the invention has as a char- 
acteristic feature that the limiter circuit varies the 
bandwidth depending on the magnitude of the cur- 
rent flowing through the limiter circuit, which cur- 
rent is induced by the induction voltage generated 
in the resonance circuit, the label further compris- 
ing data reconstruction means for reconstructing 



the information on the basis of the magnitude of 
this current or a corresponding quantity. Because 
the demodulation is carried out on the basis of the 
current, which, however, in contrast with the volt- 

5 age, is not limited, the information can also be 
reconstructed without any problems in the case of 
strong fields. 

The invention provides a solution to the above- 
mentioned problems by switching automatically to 

w the broad-banded mode as soon as the magnetic 
field strength at the location of the label exceeds a 
certain minimum value, which event is established 
by measuring the current in the limiter circuit, the 
current starting to flow in the limiter being used to 

75 reconstruct the data. By measuring the current 
rather than the voltage, as is conventional, the 
magnitude of the low level can be made sufficiently 
great, since the high level can still be measured 
unequivocally even in the case of large overload of 

20 the protection circuit. In the transmitter and re- 
ceiver unit, for instance the emitted magnetic field 
is modulated by the data in such a manner that not 
this current itself but the difference in the current 
flowing in two successive periods of the carrier 

25 wave determines the meaning of the data, in such 
a manner that a very small difference in the current 
determines one logical level and a greater dif- 
ference the other logical level, and the label being 
adapted to detect these differences in current. 

30 The invention moreover provides a method to 

determine this difference in current in simple man- 
ner. Integration of the current during a period of the 
carrier wave, and back-integration during the sub- 
sequent period, for instance, leads to the exact 

35 determination of the differences in the level that 
occur in these periods. Precisely this difference 
can be determined much less critically than an 
absolute value of the low level, and hence can be 
used over a much greater distance range to trans- 

40 mit information to the labels. 

It is known per se, for that matter, to protect a _ 
label against strong fields by switching, for in- 
stance, a Zener diode in parallel to the supply 
connection of the chip, or sometimes by two back- 

45 to-back series-connected Zener diodes which are 
connected in parallel to the resonance circuit. Be- 
cause of the thus imposed upper limit of the volt- 
age supplied to the IC, the setting of the modula- 
tion depth of the transmitter and receiver unit is 

so very critical. A higher amplitude of the transmitted 
signal will not induce a higher voltage in the label 
because of this protection. The value of the low 
level belonging to a lowest extreme value of the 
modulation such as it is seen in the label has the 

55 desired value in only a small distance range. A 
reliable demodulation is therefore not possible. On 
the other hand, European patent application 
0,287,175 provides an automatic adjustment of the 
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transmission level of the transmitter and receiver 
device. The control loop required for this in particu- 
lar renders the system slow. 

A particular embodiment of the invention has 
as a characteristic feature that the limiter circuit 
enlarges the bandwidth when it is activated to limit 
the voltage referred to. Preferably, the limiter circuit 
is activated when the induction voltage generated 
in the resonance circuit by the field, or a quantity 
derived therefrom, exceeds a predetermined mini- 
mum value. The limiter circuit can vary the band- 
width depending on the magnitude of the current 
through the limiter circuit, which current is gen- 
erated by the induction voltage generated in the 
resonance circuit. 

According to another aspect of the invention, 
the label comprises data reconstruction means for 
reconstructing the information on the basis of the 
magnitude of the current through the limiter circuit, 
or a corresponding quantity, which is induced by 
the induction voltage generated in the resonance 
circuit. 

More specifically, the limiter circuit comprises 
an assembly comprising at least one Zener diode 
and at least one resistor connected in series there- 
with, the assembly being connected to the reso- 
nance circuit. 

An electronic identification system in which a 
Zener diode is used for limiting the voltage in a 
label or transponder is disclosed in European pat- 
ent application 0,442,390. The transponder com- 
prises a resonance circuit which is tuned to the 
frequency of electromagnetic pulses emitted by the 
transmitter and receiver device. The circuit further 
comprises a rectifier and an energy storage ele- 
ment coupled therewith, with which, respectively, 
energy is obtained from a received pulse and 
stored. The storage element functions as a supply 
voltage source of the transponder. The transponder 
further comprises a voltage limiter in the form of a 
series connected Zener diode and resistor. The 
Zener diode is connected with the storage element 
in such a manner that the voltage of the latter is 
limited to the Zener voltage. A component with a 
frequency-dependent impedance can be connected 
with the resonance circuit by means of a switching 
element, depending on the start of the voltage 
limiting action of the limiter; all this in such a 
manner that the resonance frequency of the circuit 
is changed when the limiter has been activated. 
Because the resonance frequency changes, less 
energy will be absorbed from the electromagnetic 
interrogation field. In contrast with the invention, 
therefore, the bandwidth is not temporarily en- 
larged for increasing the communication speed. 
The reconstruction of information is performed on 
the basis of the magnitude of the voltage rather 
than on the basis of current differences as dis- 



cussed hereinbefore. 

According to a particular embodiment of the 
invention the limiter further comprises a first and a 
second controllable switching unit which are driven 
5 depending on the current through the assembly, 
the first switching unit being connected with the 
resonance circuit, the first and second switching 
units forming a current mirror and the current flow- 
ing through the second switching unit being sup- 
io plied to the data reconstruction means. Here it is 
advantageous when the field is modulated in am- 
plitude with the information, this amplitude taking a 
first or a second level. As a result, demodulation 
can be implemented with a very minor chance of 
is errors. In particular, to that end the data reconstruc- 
tion means reconstruct the information on the basis 
of successive differences in the magnitude of the 
current or a quantity derived therefrom. 

If the field is modulated in such a manner that 
20 the magnitude of successive differences in the 
magnitude of the current or a quantity derived 
therefrom represents the information, a highly reli- 
able demodulation (reconstruction of information) 
proves to be possible. The same holds when the 
25 field is modulated in such a manner that the sign of 
successive differences in the magnitude of the 
current or a quantity derived therefrom represents 
the information. 

In accordance with the invention, a further im- 
30 provement is realized when the data reconstruction 
means comprise an integrator with which the cur- 
rent is integrated during at least one period of the 
modulation for determining the differences men- 
tioned. The signal to noise ratio will thus be influ- 
35 enced favorably. 

The invention also relates to a label responder 
suitable for use in an electronic identification sys- 
tem according to the present invention. 

The invention will be further elucidated with 
40 reference to the accompanying drawings. In the 
drawings: 

Fig. 1 shows the variation of the field strength as 
a function of the distance; 
Fig. 2 shows a limiter circuit according to the 
45 prior art; 

Fig. 3 shows a limiter circuit according to the 
invention; 

Fig. 4 shows a limiter circuit according to the 
invention; 

so Fig. 5 shows different modulation forms accord- 
ing to the invention; and 

Fig. 6 schematically shows a part of a circuit 
according to Fig. 2. 
Fig. 2 schematically shows an example of an 
55 identification system which is known per se. The 
system comprises a transmitter and receiver unit 1 
which comprises a combined transmitter and re- 
ceiver 2 and an antenna 4 coupled thereto. In use, 
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an electromagnetic interrogation field is generated 
by means of the antenna 4. 

Fig. 2 further shows schematically a label 
which functions as an electronic information carrier 
and which can emit a predetermined code signal in 5 
response to an interrogation field. The label 6 com- 
prises a resonance circuit 8 which in this example 
is built up from a coil 10 and a capacitor 12. The 
coil 10 and the capacitor 12 together form a tuned 
circuit with a relatively narrow bandwidth. The re- w 
sponder further comprises an electronic circuit 14 
by which received information can be further pro- 
cessed and stored. To that end, the electronic 
circuit comprises, for instance, a microprocessor 
and a memory (ICs) coupled thereto. The elec- 75 
tronic circuit 14 is connected to the resonance 
circuit 8 through lines which are dotted in the 
drawing. These are only exemplary, it being noted 
that the circuit 14 can also be coupled to the 
resonance circuit 8 in other ways. Two series- 20 
connected Zener diodes 16, 18 are connected in 
parallel to the resonance circuit 8. The Zener 16 
and the Zener 18 are oppositely directed and limit 
the maximum voltage across the resonance circuit 
8. In this existing technique this is necessary to 25 
protect the circuit 14 against too high a voltage that 
occurs when the field radiated by the transmitter 
and receiver unit 1 becomes too strong at the 
location of the resonance circuit 8. If the quality 
factor of the resonance circuit 8 is sufficiently high, 30 
the stringent symmetry of the circuit can be dis- 
pensed with. This means that either of the two 
Zener diodes 16, 18 can be omitted, i.e., can be 
replaced by a short-circuit, because in that case a 
damping of a positive peak in the resonance circuit 35 
8 will also entail a damping of a negative peak in 
the resonance circuit 8 and the other way round. In 
other words, in the case of a high quality factor, the 
energy contents of the resonance circuit 8 cannot 
change rapidly and accordingly a limitation of the 40 
positive value of the circuit voltage also provides a 
limited negative value. 

Fig. 3 shows a limiter circuit 20 according to 
the invention. This limiter circuit 20 is intended to 
replace the Zener 18 in Fig. 2. If so desired, the 45 
Zener 16 can also be replaced by a comparable 
limiter circuit as shown in Fig. 4. Because the 
operation of the limiter circuit according to Fig. 3 is 
identical to the operation of the limiter circuit ac- 
cording to Fig. 4, only the operation of the limiter 50 
circuit according to Fig. 3 will be further explained. 
If both the Zener 16 and the Zener 18 are replaced 
by the circuits as shown in Figs. 4 and 3, respec- 
tively, the label, within the framework of the inven- 
tion, also comprises one limiter circuit. A limiter 55 
circuit is accordingly understood to mean, for in- 
stance, the circuit according to Fig. 3 t the circuit 
according to Fig. 4 and a combined circuit accord- 



ing to Figs. 3 and 4. As described hereinbefore in 
relation to the Zeners 16 and 18, it will typically 
suffice to use, for instance, the circuit according to 
Fig. 3 alone. If necessary, however, an equivalent 
negative leg according to Fig. 4 can be added. 

The limiter circuit according to Fig. 3 com- 
prises a Zener 22 which is series-connected with a 
resistor 24. Further, the Zener circuit comprises a 
first switching unit in the form of a transistor 26 and 
a second switching unit in the form of a transistor 
28. The gate of each of the transistors 26 and 28 is 
connected with the node of the Zener diode 22 and 
the resistor 24. The terminal poles 30 and 32 can 
be connected at the corresponding points 30 and 
32 of Fig. 2, with omission of the Zener 18. As 
noted, the Zener 16 can be replaced by a short- 
circuit, i.e. be omitted, but it is also possible to 
replace the Zener 16 by the circuit according to. 
Fig. 4, where the reference numerals 30 and 34 
indicating the manner of connection. 

The transistors 26 and 28 are connected ac- 
cording to the principle of a current mirror. The 
output 36 of transistor 28 can be connected with 
the electronic circuit 14 for processing received 
information. 

The Zener diode 22 is, in this example, dimen- 
sioned for small currents. In a CMOS-IC the Zener 
diode 22 can also be imitated by means of a stack 
of transistors connected as a diode. 

The operation of the circuit is as follows. As 
soon as the voltage across the resonance circuit 8 
becomes greater than the Zener voltage, a small 
current will start to flow in the Zener diode 22. As a 
result, the gate voltage of the transistor 26 rises. As 
soon as this voltage exceeds the threshold" voltage 
of the transistor 26, a current starts to flow in the 
transistor 26. The maximum voltage that can arise 
between source and drain of the transistor 26 is 
limited to the sum of the threshold voltage of 
transistor 26 and the Zener voltage of the Zener 
diode 22. The transistor 28 is connected in such a 
manner that the gate source voltage of this transis- 
tor is equal to that of the transistor 26. Given equal 
transistors, this means that in the drain line of 
transistor 28 the same current wants to start flow- 
ing as in that of transistor 26. By making the 
transistor 28 much smaller than the transistor 26, 
the current flowing through transistor 28 will be 
much smaller than the current flowing through tran- 
sistor 26. However, the two currents will vary di- 
rectly proportionally to each other because the 
transistors are connected as a current mirror. In 
other words, the value of the current through tran- 
sistor 28 is proportional to the total limiter current. 
If in the circuit according to Fig. 3 a limiter current 
starts to flow between the points 30 and 32, this 
will also have the effect, in accordance with the 
invention, that the bandwidth of the resonance cir- 
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cuit 8 is enlarged. In other words, the limiter circuit 
according to Fig. 3 inherently comprises control 
means for enlarging and reducing the bandwidth of 
the resonance circuit depending on the field 
strength. According to an important aspect of the 5 
invention, the limiter circuit 3 moreover has the 
property of supplying a current - in this example 
the current flowing through transistor 28 - which is 
suitable to be further processed for the demodula- 
tion, i.e. the reconstruction of information which has 10 
been transmitted by the transmitter and receiver 
unit 1. 

The amplitude modulation of the transmitter 
and receiver device 1 is, for instance, such that for 
the transfer of logical "one-and" a strong magnetic 15 
field is continuously generated. A logical zero is 
driven by lowering the field strength for a period. 
The output of the current mirror of transistor 28 is 
supplied to an integrator circuit This integrator 
circuit is driven in such a manner that integration 20 
always occurs over a full period of the carrier wave 
and the next full period is integrated backwards. At 
a constant amplitude the integrator output at the 
end of each period will be precisely 0 again. In the 
case of a dip in the field strength during one 25 
period, the integrator circuit will be clearly positive 
at the end of that period. After a next period in 
which the field strength takes the high level again, 
the integrator will clearly give a negative signal. 
Interpretation of the integrator output is realized in 30 
conventional manner. In this manner the maximum 
signaling speed is one bit per period of the carrier 
wave of the electromagnetic field. The bandwidth 
necessary for this is equal to the frequency of the 
carrier wave. By extending the integration to cover 35 
several periods, the necessary bandwidth can be 
reduced, though at the expense of the signaling 
speed. 

The above will be further explained with refer- 
ence to a number of modulation examples accord- 40 
ing to Fig. 5 and an example of a part of the circuit 
14 according to Fig. 6. 

Fig. 6 shows a part of the circuitry of circuit 14 
which is connected with point 36 of the circuit 
according to Fig. 3. In Fig. 6, the part of the 45 
circuitry according to circuit 14 comprises a unit 
40, known per se, for obtaining a clock signal from 
the received electromagnetic field. This clock sig- 
nal corresponds with the periods which will be 
discussed hereinafter with reference to Fig. 5. Fur- 50 
ther provided are an inverter 42 and an integrator 
44 coupled with the output of the inverter 42. The 
output 46 of the integrator 44 is coupled with, for 
instance, a microprocessor for further processing 
the demodulated information delivered by the in- 55 
tegrator 44. In this example the inverter 42 is 
clocked with the clock signal derived by the unit 
40. The signal supplied to the inverter 42 is trans- 



mitted one-on-one in a first period and inverted in a 
subsequent period. The periods are defined by the 
clock signal. In this example one period corre- 
sponds with one period of the clock signal. It is 
also possible, however, that, for instance, two or 
more periods of the clock signal correspond with 
one period of the inverter. In addition, the integrator 
44 can be reset to zero at the beginning of certain 
periods by the unit 40, depending on the clock 
signal. 

In Fig. 5 graph A shows a possible amplitude 
modulation of the electromagnetic field and an at- 
tendant proportional variation of the current through 
the transistor 28. The amplitude modulation here 
takes place between a first and a second predeter- 
mined value. In the example the amplitude is cho- 
sen to be high in a first and second period, low in a 
third period, high in a fourth and fifth period, low in 
a sixth period and low in a seventh and eighth 
period. Graph B shows the magnitude of the output 
signal of the integrator 44, the integrator having 
been reset at the end of the second, fourth, sixth 
and eighth periods. Further the signal supplied to 
the integrator is transmitted one-on-one in the first, 
third, fifth and seventh periods, whereas the signal 
is inverted in the second, fourth, sixth and eighth 
periods. As is apparent, the output signal rises 
during the first period as a result of the integration, 
whereafter the output signal decreases to zero 
again as a result of the negative integration. During 
the third period the output signal rises to a lesser 
extent than in the first period because the current 
through the transistor 28 is smaller. During the 
fourth period, however, the output signal decreases 
strongly because the current through the transistor 
28 is large. Here the output signal of the integrator 
at the end of the fourth period will be negative. 
Accordingly, it can be derived that at the end of the 
sixth period the output signal of the integrator is 
positive and the output signal of the integrator at 
the end of the eighth period is approximately zero. 

On the basis of the data of Fig. 5, for instance 
the following modulation can be used. A logical one 
is defined by transmitting a signal as shown in the 
first and second periods, whilst a logical zero is 
defined by transmitting a signal as shown in the 
third and fourth periods. This means that the field 
is modulated in such a manner that the magnitude 
of successive differences in the magnitude of the 
current represents the information. If at the end of 
an even (second, fourth, etc.) period the output 
signal of the integrator is approximately equal to 
zero, this means that a logical one has been trans- 
mitted, whereas a logical zero has been transmitted 
when at the end of an even period the correspond- 
ing output signal is negative. However, it is also 
possible, for instance, to define a logical one by 
transmitting a signal as shown in the third and 
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fourth periods and to define a logical zero by 
transmitting a signal as shown in the fifth and sixth 
periods. This means that the field is modulated in 
such a manner that the sign of successive differ- 
ences in the magnitude of the current represents 
information. At the transition from the third to the 
fourth period, a positive sign is then involved be- 
cause the current increases, whereas at the transi- 
tion from the fifth to the sixth period, a negative 
sign is involved because the current decreases. At 
the end of the fourth period the output signal of the 
integrator is negative and thereby indicates a logi- 
cal one, whereas at the end of the sixth period the 
output signal of the integrator is positive, whereby 
a logical zero is indicated. 

It will be clear that many variants are conceiv- 
able for the amplitude modulation of the electro- 
magnetic field, with a demodulation being per- 
formed on the basis of current differences in tran- 
sistor 28. Thus, it is of course also possible to use 
the seventh and eighth periods for defining a logi- 
cal one and the third and fourth periods for defining 
a logical zero. These and other forms of modulation 
are all understood to fall within the scope of the 
invention. It is of course also possible to implement 
the modulation in such a manner that a high cur- 
rent corresponds with a logical one and a low 
current with a logical zero. In that case the sig- 
naling speed is one bit per period of the carrier 
wave. 

Claims 

1. An electronic identification system comprising 
a transmitter and receiver unit for generating 
an electromagnetic field modulated with in- 
formation to be transferred to a label and at 
least one label, comprising a resonance circuit, 
for receiving and further processing said in- 
formation, the label further comprising control 
means for temporarily enlarging the bandwidth 
of the resonance circuit for correspondingly 
enlarging the information flow between the 
transmitter and receiver unit and the label, 
characterized in that the label comprises a 
limiter circuit, comprising the control means, 
with which a voltage generated by the reso- 
nance circuit is limited to a predetermined 
maximum value. 

2. An electronic identification system according to 
claim 1 , characterized in that the limiter circuit 
enlarges the bandwidth when it is activated to 
limit said voltage. 

3. An electronic identification system according to 
claim 2, characterized in that the limiter circuit 
is activated when the induction voltage gen- 



erated in the resonance circuit by said field, or 
a quantity derived therefrom, exceeds a pre- 
determined minimum value. 

5 4. An electronic identification system according to 
claim 3, characterized in that the limiter circuit 
varies the bandwidth depending on the mag- 
nitude of the current through the limiter circuit, 
which current is induced by the induction volt- 

10 age generated in the resonance circuit. 

5. An electronic identification system according to 
any one of the preceding claims, characterized 
in that the label comprises data reconstruction 

75 means for reconstructing said information on 

the basis of the magnitude of the current 
through the limiter circuit, or a quantity cor- 
responding therewith, which is induced by the 
induction voltage generated in the resonance 

20 circuit. 

6. An electronic identification system according to 
claim 3, characterized in that the limiter circuit 
varies the bandwidth depending on the mag- 

25 nitude of the current through the limiter circuit, 

which current is induced by the induction volt- 
age generated in the resonance circuit, the 
label further comprising data reconstruction 
means for reconstructing said information on 

30 the basis of the magnitude of this current or a 

quantity corresponding therewith. 

7. An electronic identification system according to 
any one of the preceding claims, characterized 

35 in that the limiter circuit comprises an, assem- 

bly comprising at least one Zener diode and at 
least one resistor connected in series there- 
with, the assembly being connected with the 
resonance circuit. 

40 

8. An electronic identification system according to 
claims 6 and 7, characterized in that the limiter 
further comprises first and second controllable 
switching units which are driven depending on 

45 the current through the assembly, the first 

switching unit being connected with the reso- 
nance circuit, the first and second switching 
units forming a current mirror and the current 
flowing through the second switching unit be- 
so ing supplied to the data reconstruction means. 

< 

9. An electronic identification system according to 
claim 8, characterized in that said field is mod- 
ulated in amplitude with said information, the 

55 amplitude taking a first or second level. 

10. An electronic identification system according to 
claim 8 or 9, characterized in that the data 
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reconstruction means reconstruct the informa- 
tion on the basis of successive differences in 
the magnitude of the current or a quantity 
derived therefrom. 



5 



11. An electronic identification system according to 
claim 10, characterized in that the field is mod- 
ulated in such a manner that the magnitude of 
successive differences in the magnitude of the 
current or a quantity derived therefrom repre- 10 
sents the information. 

12. An electronic identification system according to 
claim 10, characterized in that the field is mod- 
ulated in such a manner that the sign of sue- is 
cessive differences in the magnitude of the 
current or a quantity derived therefrom repre- 
sents the information. 

13. An electronic identification system according to 20 
any one of claims 9-12, characterized in that 

the data reconstruction means comprise an 
integrator with which the current is integrated 
during at least one period of the modulation for 
determining said differences. 25 

14. A label suitable for use in an electronic iden- 
tification system according to any one of the 
preceding claims. 
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